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(54) Method for controlling tyre uniformity and tyre post-cure inflation apparatus 



(57) A post cure inflation is carried out in a state in 
which the position of a tire which corresponds to the 
g eak port ion of the measured r adial runout of the tire 
whose i nterna^ portion is in a high temperature state 
after vulc anizatio n is restrained or in a state in which the 
position between bead portions of the tire, which corre- 
sponds to the peak portion of the pleasured radial 
runout of the tire whose intern al portion is in a high tem- 
perature state after .vulcanization is held at a minimum 
"wioTh. As~a result, the tire after vulcanization can be 
formed in an appropriate configuration. 
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length of the cord member is thereby controlled. Accordingly, the tire configuration after PCI can be controlled appropri- 
ately. 

This arises from the physical properties of the carcass cord member which may vary as the temperature of the tire 
changes during PCI. As an example, the relationship between a heat shrinkage (contraction) percentage and a tensile 

5 test elongation, and the relationship between the tensile test elongation and the temperature, of a polyester cord are 
shown respectively in Fig. 9A and 9B. By controlling the internal pressure, the temperature, and the restraining time, of 
the tire, it is possible to change the physical properties of the cord from point A to point B in Fig. 9. As shown in Fig. 9B, 
it should be understood from a standpoint that the heating temperature for a tire is changed by maintaining the internal 
pressure and the restraining time constant so that the tensile test elongation can be changed. Namely, it is possible to 

io vary the length of the cord at an ordinary temperature by changing the physical properties of the tire from point A to 
point B in Fig. 9A. 

Because neither the abrasion of the tire nor the application of a large amount of pressure into the tire, the tire con- 
figuration can be controlled more effectively without causing a damage to the appearance of the tire and without the 
demolition of the tire so that uniformity characteristics of the tire can be corrected. 

,5 In the present invention, at least one of the restraining position, the restraining pressure, the restraining time, and 
the pushing amount at the restraining position of the tire are determined as restraining conditions on the basis of con- 
figuration ch aracteristic s of a tire b eforg v ulcanization o r configuration characteristics of a tire after vulcanization. 

If restraining conditions are determined on the basis of the aforementioned configuration characteristics of the tire, 
the manufacturing of another tire is not needed for determining the restraining conditions. Accordingly, it is possible to 

20 manufacture a tire whose configuration can be controlled more effectively. 

The restraining position of the tire can correspond to the peak position of the measured RR. 
If a tire is restrained at the peak position of the measured RR which is highly correlated to RR and RFV of a tire 
product, equalization of RR and RFV of the finished tire is thereby facilitated. RR being measured may be RR in a tire 
before vulcanization, o r may be RR in a tire product after vulcanization. In the case in which RR of a tire before vulcan- 

25 ization is measured, since it is possible to directly specify the restraining position of the tire, the configuration of the tire 
can be controlled more reliably. 

In the waveform resulted from the measuring of-RR of the tire, because the position of the peak and the magnitude 
of the peak are expressed; the peak position of the waveform can be set as the restraining position, and the restraining 
pressure and the pushing amount can be specified from the magnitude of the peak portion. 

30 In accordance with the first aspect of the present invention, it is possible to co ntrol the elongation of the cord mem- 
bers of the carcass at the restraining position of the tire. 

Because the elongation of the carcass cord member disposed between the bead portions in a toroidal state can be 
controlled at the restraining position of the tire, the length of each of the carcass cord members which are disposed 
between the bead portions can be controlled, the size of the tire in the radial direction thereof can be uniformed, and 

35 the control of the configuration of the tire is thereby facilitated. 

The second aspect of the present invention is a post cure inflation apparatus which holds a tire whose internal por- 
tion is in a high temperature state after vulcanization until the tire has a predetermined temperature, comprising: inter- 
nal pressure applying means for applying the internal pressure into the tire which has been restrained; restraining 
means for restraining at least a portion of the area which extends from the side surfaces to the circumferential surface 

*o of the tire; restraining conditions setting means for setting at least one of the restraining position, the restraining pres- 
sure, the restraining time and the pushing amount of the tire at the restraining position as restraining conditions, on the 
basis of configuration characteristics of a tire before vulcanization or configuration characteristics of a tire after vulcan- 
ization; and control means for controlling the internal pressure applying means and the restraining means on the basis 
of the restraining conditions set by the restraining conditions setting means. 

<5 In accordance with the second aspect of the present invention, since the PCI apparatus has the restraining means, 
while effecting PCI process on the tire whose internal portion is in a high temperature state after vulcanization, the tire 
can be restrained under the predetermined restraining conditions. Therefore, the elongation of each of the carcass cord 
members of the tire can be controlled by using the temperature and the energy generated from the tire during the PCI 
process so that the configuration of the tire can be controlled more effectively. As a result, uniformity characteristics of 

so the tire can be corrected more effectively without causing a damage to the appearance of the tire and without demolition 
of the tire. 

As described above, in accordance with the first and second aspects of the present invention, during PCI. at least 
a portion of the tire whose internal portion is in a high temperature state after vulcanization extending from the side sur- 
faces to the circumferential surface thereof is restrained for a predetermined period of time, and the length of each of 
55 the cord members is thereby controlled. Accordingly, uniformity characteristics of the tire can be corrected more effec- 
tively without causing a damage to the appearance of the tire and without demolition of the tire. 

In accordance with the third aspect of the present invention, there is provided a tire configuration control method 
which controls the configuration of a tire after vulcanization, comprising the steps of: holding the width between the 
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on the basis of the configuration characteristics of the tire before vulcanization or the configuration characteristics m th« 
tire after vulcanization. e 

In this holding apparatus, when the holding apparatus holds the tire, because the distance between the pair of the 
holding portions varies in the circumferential surface of the main body, the distance between the bead portions of the 
5 tire can be held at various widths. Accordingly, during the PCI process, the elongation of the cord members between 
the bead portions of the tire during the PCI process can be controlled at the holding width. Therefore the elongation of 
the cord members can be controlled in the circumferential direction of the tire on the basis of the configuration charac- 
terises of the tire. As a result, it can be ensured that the PCI process can be effected by holding the position of the tire 
during PCI. and the length of each of the cord members which are disposed between the bead portions can be control- 
w led. The PCI process and the control of the lengths of the cord members can be effected at one time without causing a 
damage to the appearance of the tire and without demolition of the tire. As a result, more effective correction of the uni- 
formity characteristics of the tire can be carried out. 

There is provided a post cure inflation apparatus which effects the third aspect of the present invention and which 
holds a tire after vulcanization until the tire has a predetermined temperature, comprising: internal pressure applying 
»5 means for applying an internal pressure into the tire which has been held; a holding apparatus which includes- a main 
body which is formed in an annular shape and has a number of air holes formed at the circumferential surface thereof 
the distance between the circumferential end portions of the main body having a size which corresponds to the thick- 
ness of the tire after vulcanization; and a pair of holding portions which protrude outwardly from the circumferential end 
portions of the mam body, the distance between the pair of the holding portions varying in the circumferential direction 
20 of the main body on the basis of configuration characteristics of the tire before vulcanization or configuration character- 
istics of the tire after vulcanization, in which holding apparatus, the portion between the bead portions of the tire is held 
at the holding width in accordance with the configuration characteristics of the tire; holding conditions setting means for 
setting at least one of the positional relationship between the tire and the holding width, the difference between a max- 
imum value and a minimum value of the holding width, and the holding time as holding conditions on the basis of con- 
25 figuration characteristics of the tire before vulcanization or configuration characteristics of the tire after vulcanization- 
and control means which controls the internal pressure applying means on the basis of the holding conditions set bv 
the holding conditions setting means. 

In the posit cure inflation apparatus, the holding apparatus has a pair of holding portions which protrude from the 
circumferential surface of the main body and are separated from each other at the width which is set on the basis of the 
so configuration characteristics of the tire. The distance between the bead portions of the tire is held by this holding appa- 
ratus at the holding width on the basis of the configuration characteristics of the tire. Accordingly, during the PCI process 
which is carried out by applying the internal pressure into the tire by the internal pressure applying means the tire is 
held reliably, and in the same manner as described above, the elongation of the cord members at the bead portions of 
the tire can be controlled in the circumferential direction of the tire. As a result, the elongation of the length of each of 
35 the carcass cord members of the tire can be controlled, and the tire configuration can be adjusted more effectively 

Accordingly, uniformity characteristics of the tire can be modified without causing a damage to the appearance of 
the tire and with demolition of the tire. 

As described above, in accordance with the third aspect of the present invention, during PCI because the distance 
between the bead portions of the tire is held at the holding width which may vary in the circumferential direction of the 
« tire on the basis of the configuration characteristics of the tire. As a result, because the elongation of the cord member 
is controlled in accordance with the configuration characteristics of the tire, uniformity characteristics of the tire can be 
corrected more effectively. 

The present invention can be carried out during the PCI process immediately aft er vulcanization and as needed 
can also be carried out during another PCI process in which the tire is again heated thereafter. In accordance with the 

« present .nvention. because RR or the like of the tire after vulcanization is estimated on the basis of RR of the green tire 
before vulcanization, even if the tire configuration is adjusted during the PCI process immediately after vulcanization 
the tire may not pass an inspection which will be carried out later (i. e.. a tire having a level value which exceeds the 
esbmated value may be generated). In such a case, the tire is heated again, the another PCI process is carried out 
again, and the tire configuration is corrected by the same means as in the first PCI process. Even in this latter case 

so similar effects can be obtained. 

Herein, -imm ediately after vulcanization- means, for example, about betwee. |o and 1 0 mtoutes\ after vulcanization 
The temperature ^torheating the tire agag js preferably greater than or equal toSO^e^mcrnslhe same as the tire 
immediately after vulcemzation, and more preferably. 120°Cto180°C_ 

55 8RIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic side view of a PCI apparatus according to a first embodiment of the present invention 

Fig. 2 is a cross sectional view of a tire which can be mounted to the PCI apparatus according to the present 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 
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of the rim 102. 

As shown in Fig. 3A, the peripheral edge portions of the holding discs 106A and 106B project laterally from the 
main body 104^ respectively so as to form a holding portion 105 which holds the bead portions 20 of the tire 10 in a 
direction in which they approach to each other. 

5 The main body 104. which is formed by the cylinders 104A and 104B which are integrated with each other so as to 

be separable, has an axial widthj which is referred to as a rim width hereinafter. See arrows R m and R x in Fig. 3A) which 
varies continuous ly along the circumferential direction of the main body 104. Therefore, the rim 102 has a po sition A 
(arrow R x ) whose rim width is a maximum v alue and a position B (arrow R m ) whose rim width is a mi nimurrf value. 
Because the rim width changes in such a manner as described above, the elongation of each of the ply cords at the 

w bead portions 20 held by the holding discs 106Aand 106B varies along the circumferential direction of the tire id, and 
is thereby controlled. 

As shown in Fig. 4. the positions A and B of the rim 102 are disposed so as to oppose each other, and the rim width 
between the positions A and B varies at the same variation ratio. The difference between a maximum value and a min- 
imum value of the rim width varies in accordance with the size of the tire 10 which is subjected to a PCI process and 

is the physical properties of the ply cords for forming the carcass 14. However, the difference between a maximum value 
and a minimum value of the rim width is generally from 0.5 to 15mm. If the aforementioned difference is larger than 
15mm, each of the bead portions, and the tire itself deforms largely. In this case, it is not preferable because the elon- 
gation of the ply cords cannot be controlled effectively during the steps of the PCI process. If the difference is smaller 
than 0.5mm, it is not preferable because it is difficult to obtain a substantial effect in which the elongation of the rim 102 

20 can be controlled.by changing the rim width. In order to control the configuration of a tire by effectively controlling the 
elongation of the ply cords during the PCI process, preferably, the difference is from 0.5 to 15mm. 

Further, the holding disc 106A and the holding disc 106B are inclined at the same angle with respect to the central 
line of the tire in the diametrical direction and in the directions opposing each other, of the tire. For this reason, the tire 
10 held by the rim 102 can be maintained horizontal to the axis core of the main body 104. 

25 The central axis 1 10 of the rim 102, which is connected to the holding disc 106B is formed by a hollow member. 
The internal space S, of the central axis 1 10 of the rim 102 is communicated to the space S 2 which is formed inside of 
the main body 104 of the rim 102. The other end of the central axis 1 10 of the rim 102 is connected to an internal pres- 
sure applying apparatus 1 12. 

The internal pressure applying apparatus 112 has a compressor (not shown) which compresses the air and sup- 

30 plies the compressed air into the tire. The internal pressure which is applied to the tire 10 by the internal pressure apply- 
ing apparatus 1 12 is substantially the same a s the pressure used for the tire 10 , or an o rdinary PCI pressure. Further, 
the internal pressure applying apparatus 112 is provided with heating means which is not shown for heating the com- 
pressed air. The heated compressed air is supplied into the tire 10 and heats the internal portion of the tire 10 to a pre- 
determined temperature. The temperature during the application of the internal pressure into the tire 10 is equal to or 

35 more than 80°C, and preferably, 120°C to 180°C. When the temperature is equal to or less than 80°C, physical proper- 
ties of the material used for the cords of the tire 10 do not vary easily. Therefore, it is not preferable from a stand point 
of controlling the physical properties of the cords of the tire. 

The other end portion of the supporting axis 109 which is connected to the holding disc 106A is connected to a driv- 
ing portion 1 1 4. The driving portion 1 1 4 includes driving means (not shown) such as a motor so as to move the holding 

40 disc 106B vertically. Accordingly, the cylinder 104A moves in the direction in which it approaches to the cylinder 104B 
or it separates from the cylinder 104B. When the cylinder 104A moves in the direction in which it approaches to the cyl- 
inder 104B. the cylinder 104A and the cylinder 104B are integrated with each other so as to form the rim 102. When the 
cylinder 104 A moves in the direction in which it separates from the cylinder 104B. the cylinder 104A and the cylinder 
104B, which have been integrated with each other so as to form the rim 102, are separated from each other. 

45 As shown in Fig. 5, the PCI apparatus 100 has a controller 118 which comprises unillustrated CPU RAM and 
ROM. 

A program which controls the lengths of the ply cords in accordance with the material of the ply cords which form 
the tire 10 and the physical properties of the tire 10. and which carries out the control process of the configuration of 
the tire 10 is stored in the controller 1 18. In accordance with this program, the controller 1 18 determines the positional 

so relationship between the rim 102 and the tire 10, and the PCI process time which corresponds to the time during which 
the bead portions 20 are held by the holding discs 106A and 106B. 

The internal pressure applying apparatus 1 12 and the driving section 1 14 are connected to the controller 118. The 
controller 1 :e controls the driving section 1 14 to mount the tire 10 to the PCI apparatus 100, and thereby controls the 
internal pressure applying apparatus 1 12 to effect the PCI process for a predetermined time. 

« Further, an input device 120 and a display panel 122 are connected to the controller 1 18. The input device 120 
inputs a large number of data which include RR waveform of the tire 10 before vulcanization and uniformity character- 
istics of the tire 1 0 after vulcanization. Together with the input data, the display panel 1 22 displays circumferential posi - 
tions of the tire 10 or the like, which correspond to the position A at which the rim width is maximum and the position B 
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100 When the tire 10 is held by the rim 102, the driving section 1 14 is driven so as to separate the cylinder 104 A from 
the cylinder 104B. Because the circumferential edge portion of the separated cylinder 1046 has a size which is smaller 
than the internal circumference of the tire, the cylinder 104B is facilitated to be positioned and mounted inside of the tire 
10 The tire 10 is mounted such that the peak portion of RR waveform corresponds to the position B at which the rim 
width is minimum. The holding portion 105 of the holding disc 106B is disposed beneath the bead portion 20 of the tire 

10. 

When the tire 10 is mounted on the rim 102. the driving section 1 14 is driven so that the cylinder 104 A is closer to 
the cylinder 104B, the cylinder 104 A and the cylinder 104B are integrated with each other so as to form the main body 
104- At the same time, the tire 10 is mounted to the PCI apparatus 100, and thereafter, the bead portions 20 of the tire 
10 are held by the holding portions 105 of the holding discs 106A and 1068. respectively, inwardly of the tire 10. 

When the tire 10 is held by the rim 102. in Step 142, it is determined whether or not "start" instruction is inputted. 
The judgment will be negative until "start" instruction is inputted. 

When "start" instruction is inputted through the input device 120. the judgment is affirmative. The routine goes to 
Step 144 where the application of the internal pressure into the tire is started. 

When the internal pressure is applied into the tire 10, the internal pressure applying apparatus 112 supplies the 
c ompressed air at the temperature of 80°C or mor e. The compressed air is supplied from the internal pressure applying 
apparatus 112 to the rim 102 along the central axis of the rim 102, and is supplied into the internal portion of the tire 10 
through the air holes 108 formed on the circumferential surfaces of the rim 102. The internal pressure applying appa- 
ratus 1 12 controls the compressed air pressure so as to have substantially the same amount of pressure as the tire 1 0. 
20 When the application of the internal pressure into the tire 10 is started, in Step 146. it is judged whether or not the 
PCI process time has elapsed. The judgment will be negative until the PCI process time elapses. Further, the PCI proc- 
ess time is computed from when "start" instruction has been inputted. 

During the PCI process, a tensional force is applied to the ply cords of the carcass 14. At this time, because the 
bead portions 20 are held by the holding discs 106A and 106B of the rim 102 so as to be closer to each other, the elon- 
25 gation of the ply cords is controlled in accordance with the rim width. The elongation of the ply cords, which are held at 
the_£eaJ<£C^iQO-Qf the RR or RFV wave form so as to correspond to th e position B atw hich the rim width is minimum, 
;< ,pmail . Accordingly, the ply cords are elongated so as to vary in the circumferential direction of the tire 10 on the basis 
of the configuration characteristics such as RR or RFV waveform of the tire 10. As a result, the lengths of the ply cords 
are controlled over the entire circumference of the tire 10 so as to have substantially the same length. 
2Q When the PCI process time has elapsed and the tire 10 has been cooled to a preset temperature, the judgment is 
affirmative and a series of processes has been completed. 

In this way, during the PCI process, the elongation of the ply cords is controlled in accordance with the rim width 
which is defined on the basis of the configuration characteristics of the tire 10, and the lengths of the ply cords are uni- 
formed in the circumferential direction of the tire 10. Accordingly, the configuration of the tire 10 after PCI can be con- 
35 trolled so that the tire 10 whose roundness is high and which is excellent in uniformity characteristics can be obtained. 
Further, since the configuration of the tire 10 is controlled by the pressure which is substantially the same as the 
pressure applied to the tire during PCI. it is not necessary to abrade the tire 10 and to apply a high pressure process 
thereto. Accordingly, it is possible to control the configuration of the tire 10 effectively by making use of the energy from 
the PCI process. 

40 Because it is possible to effect both the control process of the configuration of the tire and the PCI process by con- 
trolling the elongation of the ply cords on the basis of the configuration of the rim 102. the present invention can easily 
be applied to the existent PCI apparatus without changing the equipment largely. 

In the present embodiment, the rim 102 of which the rim width varies in the circumferential direction at the same 
ratio and which is formed in a fixed configuration having the position A and the position B respectively provided at one 

45 point on the rim 1 02 is used. However, the present invention is not limited to this. 

For example, the holding discs 106A and 106B of the rim 102 can be structured such that the joint position thereof 
can be controlled, and the difference between the minimum value and the maximum value of the rim width can be 
changed arbitrarily. Therefore, it is possible to change the minimum value and the maximum value in accordance with 
the tire 10. And it is possible to control the configurations of a plurality of various tires 10 and different types of tire 10 

sc by using only rim. 

The position A and the position B are not needed to be provided at the rim at one point, respectively. Namely, as 
shown in Fig. 8A, it is possible to use a rim whose width may vary in the cirfumferential direction of the rim 102 at the 
different ratio, and formed in an area where the position A at which the rim width is maximum and the position B at which 
the rim width is minimum connect to each ether. In this case, at the joint portion of thy tire 10, the elongation of the ply 
ss cords can be controlled uniformly. 

In the present embodiment, for example, the rim 102 which is previously formed in a fixed manner which can be 
applied to the tire 10 having a single configuration has been employed. However, it is not limited to this. The rim can be 
formed into any configuration which is applicable to the tire 10 on the basis of RR or RFV wave form of the tire 10. 
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Table 1 





RR(mm) 


RFV(N) 


Example 


0.41 


42.0 


Comparative Example 


0.51 


62.1 



io As shown in Table 1 . in Example, a tire is held by a rim according to the present embodiment. The rim width of the 
rim may vary in the circumferential direction of the tire so that the elongation of ply cords is controlled. The tire 
expressed values which are lower by 0.1mm in the mean value of RR and by 20.1 N in the mean value of RFV as com- 
pared to the tire in Comparative Example in which a tire is held by a rim whose rim width may not vary in the circumfer- 
ential direction thereof. 

,5 It should be understood that the tire in Example has a higher degree of roundness and more excellent uniformity 
characteristics. 

Therefore, since the elongation of the ply cords can be controlled by using a rim whose width may vary in the cir- 
cumferential direction thereof, it is possible to improve uniformity characteristics of a tire more effectively without caus- 
ing a dam age to the appe a r n n nr nf th r t ir a - , ________ 

~ Q A PCI apparatus 300 according to ^ecoTi^embo^menro Une present invention is shown in Figs 10 and 1 1 . A tire 
10 immediately after vulcanization is mounted to the PCI apparatus 300. 

As shown i n Fig. .10. a rjm 302 for supporting the tire immediately after vulcanization at the central portion in the 
diametrical direction of the tire 10 is provided at the PCI apparatus 300. The tire 10 whose radial direction is oriented to 
the horizontal direction of the PCI apparatus 300 is supported by the rim 302. 
25 One end of the cylindrical rim central axis 304 is connected to the rim 302. Further, the other end of the rim central 
axis 304 is connected to the internal pressure applying apparatus 1 12 having the same structure as described above 
(see Fig. 5). 

The rim central axis 314 and the rim 302 are formed by a hollow member. Further, air holes which are structured 
in a similar manner to those in Fig. 1 are formed on the rime 302. For this reason, the compressed air outputted from 
30 the internal pressure applying apparatus 1 12 is supplied into the tire 10 through the rim central axis 304 and the rim 
302. 

A pair of restraining jigs 308, w hich are each formed in a circular arc. clamp the tire 10. are concentric with the tire 
1 o. and are disposed in the vertical direction of the rim 302 in Fig. to. 

As shown in Fig. 12, each of the restraining jigs 308 has a circular arc portion w hich forms an angle so as to cor- 
35 respond to a predetermined central angle 6 (see F\g. 12B). the length L from the center of the circular arc to the outer 
circumferential end of each of the restraining jigs 308 (see Fig. 12B) is substantially equal to the radial diameter of the 
tire 10 which is supported by the rim 302. 

Each of the restra ining jigs 30 34s provided with a su pporting surface 310 a nd a rpstrjining nirfnco 31?-Thr sup- 
porting surface 310 is substantially leveled to the surface corresponding to the side surfaces of the tire 10 in the circum- 
40 ferential direction of the tire 10 which is supported by the rim 302. The supporting axes 314 each of which is connected 
to the driving section 316 (see Fig. 11) are mounted to the supporting surface 310 so as to be detachable. The driving 
section 316 causes each of the supporting axes 314 to move vertically by a predetermined amount. 

Th e restraining surface 312 has a slope whose thickness increases from the central side end portion to the exte rnal 
_ side end portion of the restraining jig 308 (see Fig 12A). For this reason, in the restraining jig 308. the r estraining sur- 
45 face. 312 is dispos ed so as t o face the shoulder portion 24 of the tire 10. 

The restraintng7^08can be formed from various materials such as metals, plastics, rubbers and the like. From a 
standpoint of the control of a cooling rate of the tire 10. it is preferable to use metals. 

The restraining jig 308 is selected, from a plurality of the restraining jigs 308 whose central angles e are different, 
on the basis of the restraining conditions of the tire 10. and the selected restraining jig 308 is mounted to the supporting 
so axes 314 so as to be exchangeable. 

A controller 318 having CPU, RAM, and ROM (not shown) is provided at the PCI apparatus 300. 
The controller 318 stores therein a program which carries out the control process of the configuration of the tire 10 
by controlling the lengths of the ply cords in accordance with the quality of the pi/ cords for forming the tire 10 and the 
physical properties of the tire 10. In accordance with the program, the controller 318 sets restraining conditions for 
« restraining the tire 10 which is supported by the rim 302. 

The driving section 316 and the internal pressure applying apparatus 1 12 are connected to the controller 318. The 
controller 3 1 8 outputs, to the driving section 31 6 and the internal pressure applying apparatus 1 1 2, a driving signal cor- 
responding to the set restraining conditions, and controls the restraining position, the restraining pressure, the pushing 
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pushing amount will be satisfactory, a simple method can be provided in which conditions for the restraining oressurp 
can be omitted. 

When various conditions including the restraining position, the restraining pressure or the pushing amount, and the 
restraining time have been determined, in Step 412, it is judged whether to start PCI or not. 

The restraining jigs 308 which suffice the restraining conditions are fixed to the supporting axes 314 When "Start- 
instruction is inputted through the input device 320, the judgment is affirmative, and the routing proceeds to Step 414 
where the application of the internal pressure into the tire 10 is started. In Step 416, the restraint of the tire 10 is carried 
out. 

When the internal pressure is applied, the internal pressure applying apparatus 112 supplies the c ompressed air 
at thejempe^^ or more into the tire 10. The compressed air is supplied from the internal applying apparatus 

1 12 into the rim 302 through the rim central axis 304, passes through the air holes formed on the rim 302, and is sup- 
plied into the internal portion of the tire 10. The internal pressure applying apparatus 112 controls the supplying pres- 
sure of the compressed air so as to have the same amount of pressure as the tire. 

When the restraint of the tire 1 0 begins, a pair of restraining jigs 308 which are disposed vertically of the tire 1 0 are 
made close to the tire 10, respectively. Each of the restraining jigs 308 causes the restraining surfaces 312 to abut the 
shoulder portions 24 of the tire 10 and pushes the tire 10 with a predetermined pressure so that the tire 10 is restrained 

When the restraint is started, in Step 418. it is judged whether or not the restraining time has elapsed. The judg- 
ment is negative until the restraining time elapses so th at the restrain ing the restraining jigs 308 is maintained The 
elongation of the plycords which are disposed at th^rni^rai ning positiqg ?of the tire 10 is controlled by carrying out the 
restraint during the PCI. The plycords which are not oiTpdSSa St the restraining position of the tire 1 0 can be elongated 
Accordingly, lengths of the ply cords are uniformed along the entire circumference of the tire 10. 

When the restraining time has passed, the judgment is affirmative, and the routine proceeds to Step 420 where the 
restraint is canceled. When the restraint is canceled, the restraining jigs 308 are separated from each other by each of 
the supporting axes moving vertically. Accordingly, the restraining surface 312 of the restraining jig 308 is separated 
from the shoulder portion 24 of the tire 10, which has been determined as the restraining position, and the shoulder por- 
tion 24 is set in an open state. At this time, because the ply cords of the carcass 14 is in a stabilized state the ply cords 
do not elongate. 

When the restraint is canceled, in Step 422. it is judged whether to stop PCI or not. The judgment is denied until 
PCI is terminated. The PCI process is continued until the tire 10 is cooled to the set and predetermined temperature 

When the tire 10 has a predetermined temperature, the judgment is affirmative so that a series of processes are 
completed. 

In this way. the tire 10 is restrained at the restraining position thereof by a predetermined pressure or by a prede- 
termined pushing amount, while PCI is carried out. Therefore, the elongation of the ply cords at the shoulder portion 24 
is controlled, and the lengths of the ply cords are uniformed. Accordingly, the configuration of the tire 10 after PCI is con- 
trolled so that the tire 10 which has a high degree of roundness, and which is excellent in uniformity characteristics can 
be manufactured. 

Further, since the configuration of the tire 10 is controlled by applying to the tire 10. the pressure which has sub- 
stantially the same amount as the pressure for the tire 10 during PCI. the configuration of the tire 10 can be controlled 
effectively without abrading the tire 10 and without applying a high pressure process thereto. 

In addition, when a plurality of tires which have already been known to have the same RR or RFV waveform are 
processed at the same time, after the setting of the restraining conditions of the tire 10 has been effected once the 
restraining process or PCI is merely effected continuously. 

In the present embodiment, the restraining jigs 308 in which the central angle 9=160° and each of the inclining sur- 
faces is used as the restraining surface in order to restrain the shoulder portions 24 of the tire 10 are used. However 
the present embodiment is not limited to this. 

Fig. 14A shows a plane view of another restraining jigs 330 each of which is formed in a ring shape The restraining 
jig 330 has a central angle 6=360°. Accordingly, each of the side surfaces of the tire 10 can be restrained along the 
entire circumference thereof. 

Further, a cross sectional view of yet another restraining jigs 340 is shown in Fig. 14B. Each of the restraining jigs 
340 has a flat restraining surface 312. Accordingly, each of the side walls 18 of the tire 10 can be restrained by the 
restraining jig 340 so that the elongation of the ply cords can be controlled. 

In the present embodiment, the restraining jigs 308 in which a fixed central angle 9=160° is used However the 
present embedment is not limited tc ihis. The areaaUad utihe restraining surfaces 312 of the restraining jig 308 mav 
be variable withinjkfk360. Accordingly, even when the area of the restraining surface 312 at the restraining position 
may vary for each tire 10. a plurality of tires 10 can be restrained by a pair of restraining jigs 308 by controlling the cen- 
tral angle 6 in accordance with the area at the restraining position of the tire, 10. 

In the present embodiment, a pair of the restraining jigs 308 are disposed for the tire 10. However three pairs of 
the restraining jigs 308 or more can be provided in accordance with the number of the restraining positions of the tire 
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3. A tire configuration control method according to Claim 1 , wherein the position of said tire which corresponds to the 
peak position of the measured radial runout is restrained. 

4. A tire configuration control method according to Claim 3. wherein the position of said tire which corresponds to the 
5 bottom position of the measured radial runout is not restrained. 

5. A tire configuration control method according to Claim 1, wherein one of the shoulder portions and the side wall 
portions of said tire is restrained. 

io 6. A tire configuration control method according to Claim 1. wherein the configuration of said tire is controlled by 
restraining the elongation of carcass cord members at the restraining position of said tire. 

7. A post cure inflation apparatus which holds a tire whose internal portion is in a high temperature state after vulcan- 
ization until the tire has a predetermined temperature, comprising: 

1S 

internal pressure applying means for applying the internal pressure into said tire which has been held; 
restraining means for restraining at least a portion of the area which extends from the side surfaces to the cir- 
cumferential surface of said tire; 

restraining conditions setting means for setting at least one of the restraining position, the restraining pressure, 
20 the restraining time and the pushing amount of the tire at said restraining position on the basis of configuration 

characteristics of a tire before vulcanization or configuration characteristics of a tire after vulcanization; and 
control means for controlling said internal pressure applying means and said restraining means on the basis of 
the restraining conditions set by said restraining conditions setting means. 

2$ 8. A tire configuration control method which controls the configuration of a tire after vulcanization, comprising the 
steps of: 

holding the width between the bead portions of a tire whose internal portion is in a high temperature state after 
vulcanization so as to correspond to the holding width which is defined on the basis of configuration character- 
30 istics of a tire before vulcanization or configuration characteristics of a tire after vulcanization; and 

effecting a post cure inflation in a state in which the tire is held. 

9. A tire configuration control method according to Claim 8. wherein said holding width varies in the circumferential 
direction of the tire. 

35 

1 0. A tire configuration control method according to Claim 8, wherein, on the basis of configuration characteristics of a 
tire before vulcanization or configuration characteristics of a tire after vulcanization, at least one of the positional 
relationship between said tire and the holding width, the difference between a maximum value and a minimum 
value of the holding width, and the holding time are determined as holding conditions. 

40 

1 1 . A tire configuration control method according to Claim 8, wherein the position of said tire, which corresponds to the 
peak position of the measured radial runout is held at a minimum holding width. 

12. A tire configuration control method according to Claim 8, wherein the position of said tire, which corresponds to the 
45 bottom position of the measured radial runout is held at a maximum holding width. 

13. A tire configuration control method according to Claim 12, wherein the position of said tire, which corresponds to 
the peak position of the measured radial runout is further held at a minimum holding width. 

so 14. A tire configuration control method according to Claim 8, wherein the portion between said bead portions of said 
tire is held by a holding apparatus whose distance between the circumferential edge portions thereof is varied on 
the basis of configuration characteristics of said tire before vulcanization or configuration characteristics of said tire 
after vulcanization. 

55 1 5. A holding apparatus for a post cure inflation which is fitted into the internal portion of a tire, and holds the bead por- 
tions of the tire during the post cure inflation, comprising: 

a main body which is formed in an annular shape and has a number of air holes formed at the circumferential 
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FIG. 3 A 
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FIG.9A 
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